Garcinia xanthochymus (Guttiferae) is a traditional Dai medicine native to the south and southwest of Yunnan Province of China, which grows up to 10-20 m. Garcinia species are well-known as rich sources of xanthones [1] , biflavones, and benzophenones [2, 3] . These phenolic constituents have been reported to possess a wide range of biological and pharmacological properties, such as antibacterial [4, 5] , antimalarial [6] , and cytotoxic activities [7, 8] . In the course of our search for anticancer agents from natural sources, we launched a systematic investigation of the chemical constituents of the chloroform extract of the stem bark of G. xanthochymus. In the present study, seven xanthones, including two new and five known compounds (see Fig. 2 ), have been isolated. Herein, we report the isolation, structural elucidation, and antitumor assay of these compounds.
Garcinenone X (1) was obtained as yellow powder from methanol. Its molecular formula was determined to be C 19 H 18 O 6 from a quasimolecular ion peak at m/z = 365.1003 [M+Na] + in its HR-ESI-MS. The IR spectrum of 1 showed absorption bands at 3382 cm -1 and 1641 cm -1 , indicative of a hydroxyl group and a conjugated carbonyl group. The UV absorption at 213, 243, and 319 nm, combined with NMR spectroscopic data indicated that 1 was a polyhydroxylated xanthone [9] . The 1 H NMR spectrum of 1 revealed the presence of three aromatic protons in an ABC spin system at δ 7.32 (1H, d, J = 7.8 Hz, H-6), 7.24 (1H, t, J = 7.8 Hz, H-7), and 7.55 (1H, d, J = 7.8 Hz, H-8), one chelated hydroxyl group at δ 12.92 (1H, s), two phenolic hydroxyl groups at δ 10.45 (2H, s), one methoxy group at δ 3.87 (3H, s) and a prenyl moiety at δ 5.18 (1H, t, J =7.2 Hz, H-2'), 3.26 (2H, d, J = 7.1 Hz, H-1'), 1.73 (3H, s, H-4'), and 1.62 (3H, s, H-5'). The 13 C NMR spectrum of 1 showed nineteen carbon signals, including one methoxy, four sp 2 methines, ten sp 2 quaternary carbons, one carbonyl carbon and three saturated carbons. The above data suggested that 1 was a xanthone derivative possessing three hydroxyl groups, a methoxy group and a prenyl moiety.
HMBC correlations established the structures of two aromatic rings. The hydroxyl group at δ 12.92 was located at C-1, based on its downfield chemical shift. In the HMBC spectrum, the hydroxyl group at δ 12.92 showed long-rang correlations with the carbon signals at δ 102.0 (C-9a), 110.5 (C-2), and 155.4 (C-1), and a signal at δ 3.26 (H-1') showed long-rang correlations with δ 110.5 (C-2), 155.4 (C-1), 131.2 (C-3'), and 122.5 (C-2'), which indicated that a prenyl group was placed at C-2. Because a proton at δ 7.55 (H-8) showed long-rang correlations with δ 180.8 (C-9), 145.3 (C-5a), and 121.3 (C-6), combined with the downfield chemical shift, the aromatic proton at δ 7.55 was assigned to H-8. Based on the coupling constants, H-8 was clearly one of three methines (δ 7.55, 7.32, and 7.24) in an ABC spin system. So, two aromatic protons at δ 7.32 and 7.24 were assigned to H-6 and H-7, which were supported by the long-range correlations of H-6 at δ 7.32 with δ 115.0 (C-8), 145.3 (C-5a), and 146.9 (C-5), and of H-7 at δ 7.24 with δ 120.9 (C-8a) and 146.9 (C-5). The significant downfield shift NPC Natural Product Communications 2012 Vol. 7 No. 1 53 -56 of the methoxy carbon at δ 61.6 suggested that both of the orthopositions of this methoxy group are substituted [10, 11] . Therefore, the methoxy group was located at C-4, which was supported by long-rang correlation between the methoxy group at δ 3.87 (3H, s) and C-4 (δ 127.7). Thus, two hydroxyl groups were located at C-3 and C-5, respectively. Consequently, compound 1 was established as 1,3,5-trihydroxy-4-methoxy-2-prenylxanthone and was named garcinenone X.
Garcinenone Y (2) was obtained as yellow amorphous powder and its molecular formula was determined to be C 28 H 32 O 7 based on the [M+Na] + ion at m/z = 503.2011 in its HR-ESI-MS. The IR spectrum of 2 indicated the presence of a hydroxyl group at 3445 cm -1 and a conjugated carbonyl group at 1660 cm -1 . The UV at 257, 285, 331 nm indicated that 2 was a polyhydroxylated xanthone [12] . The 1 H NMR spectrum of 2 showed two prenyl moieties at δ 4. [12] . The 13 C NMR spectrum displayed 28 signals consisting of 4 methines, 14 quaternary carbons, a carbonyl, 3 methylenes and 6 methyls. These data suggested a trihydroxyxanthone with two 3-methylbut-2-enyl groups and a 4-(1-hydroxy-1-methylethyl)-3, 4-dihydrofuran ring.
Comparison of 13 C NMR spectroscopic data of 2 with those of 1,5,6-trihydroxy-7,8-di(3-methylbut-2-enyl)-6',6'-dimethylpyrano (2',3':3,4)xanthone (7) [13] indicated that the substitution pattern of ring B was the same as that of 7, which was confirmed by HMBC experiment. The downfield shift of a methene at δ 4.11 (H-1'') in a prenyl group suggested a prenyl group located at C-8. In the HMBC spectrum, the proton at , which indicated that another prenyl group was located at C-7. The substitution pattern of ring A was elucidated by HMBC experiment, and by comparing the 13 C NMR data of 2 with those of 1,5,6-trihydroxy-7-(3-methyl-2butenyl)-8-(3-hydroxy-3-methylbutyl)-5′-(1-hydroxy-1-methylethyl) -4′,5′-dihydro-furano(2′,3′:3,4)xanthone [14] . In the HMBC spectrum, the long rang correlations between the chelated hydroxyl proton at δ 13.88 and the carbon at δ 164.8 (C-1), 92.6 (C-2), and 103.2 (C-9a), and between δ 6.11 (H-2) and δ 167. The known compounds were identified as 1,4,5,6-tetrahydroxy-7-(3-methylbut-2-enyl)xanthone (3) (H→C)  1  2  3  4  4a  5  5a  6  7  8  8a  9  9a  1 All compounds were evaluated for their cell growth inhibitory activity against the PC-3 cell line. Almost all the compounds exhibited inhibitory effects, with IG 50 values ranging from 6.8 to 87.8M (IG 50 values are shown in Table 3 ). Among them, compound 6 was most effective with an IG 50 value of 6.8 M.
Experimental

General:
The UV spectra were conducted on a Shimadzu UV-2201 spectrometer. The FT-IR spectra were obtained on a Bruker IFS-55 spectrometer (KBr disk). HRESI mass spectra were recorded on Varian QFT-ESI and Bruker micrOTOF-Q mass spectrometers. NMR spectra were recorded on Bruker ARX-300 and AV-600 NMR spectrometers using TMS as an internal standard. 
Extraction and isolation:
The dried stem bark of Garcinia xanthyochmus (2.0 kg) were extracted 3 times (each for 2 h) with 95% EtOH (3 × 3 L) under reflux. The EtOH extract was concentrated in vacuo to yield a brown-yellow gum (400 g). The residue was then suspended in water (2 L) and partitioned successively with CHCl 3 (3 × 2 L) and n-BuOH (3 × 2 L). The CHCl 3 extract (80 g) was chromatographed over silica gel using a gradient system of light petroleum (P. E.) (60～90°C)-acetone (100: 0-0: 100). The collected fractions were combined on the basis of their TLC characteristics to yield 4 fractions (Fr. A-Fr. D). Fr. A (3.1 g) was subjected to Sephadex LH-20 column chromatography (CC) eluted with MeOH to yield 10 fractions (Fr. A1-Fr. A10). Fr. A4 was separated by reversed-phase ODS CC eluted with MeOH-H 2 O (80:20) to afford compound 5 (3.3 mg). Fr. B (3.6 g) was submitted to Sephadex LH-20 CC eluted with CHCl 3 -MeOH (1:1) to yield 9 fractions (Fr. B1-Fr. B9). Fr. B6 was repeatedly recrystallized in P. E.-acetone (5:1) to give 1 (3.4 mg) and 6 (3.7 mg). Fr. C (3.2 g) was purified by Sephadex LH-20 CC eluted with CHCl 3 -MeOH (1:1) to yield 7 fractions (Fr. C1-Fr. C7). Fr. C5 was further purified by ODS CC eluted with a MeOH-H 2 O gradient system from 60:40 to 90:10 to yield 3 subfractions (Fr. C2A-Fr. C2C). Fr. C2B was separated by preparative TLC with a developing solvent system of P. E.-acetone (4:1) to provide 3 (5.1 mg) and 4 (3.2 mg), which were further purified on Sephadex LH-20 with MeOH. Fr. D (5.2 g) was loaded onto a Sephadex LH-20 C column and eluted with CHCl 3 -MeOH (1:1) to yield 5 fractions (Fr. D1-Fr. D5). Compounds 2 (3.6 mg) and 7 (4.1mg) were obtained from Fr. D2 by ODS CC eluted with a MeOH-H 2 O gradient system from 30:70 to 90:10, and were further purified on Sephadex LH-20 with MeOH.
